Diagnosis of autism spectrum disorder (ASD) is often delayed in high-functioning children with milder and more varied forms of ASD. The substantial overlap between ASD and other psychiatric disorders is thought to contribute to this delay. This study examined the endorsement of DSM-IV-TR diagnostic criteria for ASD based on semi-structured parent interviews across three groups of older children referred to an ASD clinic: 55 children diagnosed with high-functioning ASD, 27 children diagnosed with attention-deficit/hyperactivity disorder (ADHD), and 23 children diagnosed with anxiety disorder. Results indicate that the criteria within the domains of communication and social relatedness were largely able to discriminate the high-functioning ASD group from the ADHD and anxiety disorder groups, but criteria within the domain of restricted/ repetitive/stereotyped patterns were not.
A clinical diagnosis of ASD involves information from standardized interviews, checklists, observations, and assessments in concert with clinical judgment (American Academy of Child and Adolescent Psychiatry, 1999) . While this information comes from a variety of sources (e.g. child, teachers, and medical records), parents provide critical insight into their child's early developmental history and current behavior, which is essential for determining whether a child's symptomatology is consistent with ASD or an alternative psychiatric disorder. Structured or semi-structured parent interviews are generally based on diagnostic criteria in the DSM-IV-TR for ASD (Le Couteur et al., 2003; Schopler et al., 1980) . These criteria include impairments in social relatedness (e.g. lack of social interest and inability to develop friendships), communication (e.g. idiosyncratic language or lack of imaginary play) and restricted/repetitive/stereotyped patterns (e.g. repetitive motor movements or limited range of interests). Identification of the parent-reported DSM-IV-TR ASD criteria that best differentiate older children with high-functioning ASD from those with ADHD and anxiety disorders is needed to reduce delays in accurate diagnosis. Diagnosis informs theoretical beliefs on etiology, which subsequently direct intervention. Improving the differential diagnostic process in ASD evaluations can help ensure that children receive appropriate treatment.
ASD versus ADHD
Decisions of differential diagnosis of ASD versus ADHD are particularly diffi-cult given the overlap in the core impairments of these disorders (Clark et al., 1999; Gadow et al., 2005; Luteijn et al., 2000) . As with ASD, ADHD often involves difficulties with social interaction, communication, and restricted interests (Clark et al., 1999; Gadow et al., 2005) . Moreover, diffi-culties with inattention and hyperactivity are evident in a high percentage of children with ASD. Previous studies indicate that 50 to 80 percent of children with ASD also met criteria for ADHD (Frazier et al., 2001; Gadow et al., 2005) . However, criteria for ADHD in the DSM-IV-TR does not allow a child with ASD to be given this diagnosis.
A few studies have examined the parent-reported diagnostic criteria that best differentiate ASD from ADHD (Geurts et al., 2004; Koyama et al., 2006; Luteijn et al., 2000) . Koyama et al. (2006) examined scores on the Childhood Autism Rating Scale-Tokyo Version (CARS: Schopler et al., 1980) , which is based on parent report and clinician observations of autistic behaviors, among 27 children with high-functioning PDD-NOS and 27 children with ADHD with comparable age, IQ, and sex. In the social relatedness domain, items pertaining to relationships with people, affect, visual responsiveness, non-verbal communication, and affect differentiated the PDD-NOS and ADHD groups, whereas items asking about auditory and near receptor responsiveness did not. In the communication domain, items inquiring about verbal communication differentiated the groups, but an item regarding imitation did not. In the restricted/repetitive/stereotyped patterns domain, the PDD-NOS group was rated higher than the ADHD group on items related to use of body and relation to non-human objects, but there was not a significant difference between the groups in adaptation to environmental change. Geurts and colleagues (2004) examined parent-reported scores on the Children's Communication Checklist (Bishop, 1998) in children with ADHD, high-functioning ASD, and normal controls. When both using a clinical and a more narrowly (or more strictly) defined sample (i.e. no comorbid psychiatric disorders), parents reported more problems with conversational ability in the high-functioning ASD group than the ADHD group. However, the ability to form and have social relationships did not consistently differentiate the high-functioning ASD and ADHD groups. In another study, clinicians completed a DSM-IV checklist of the severity of criteria largely based on parent report for 140 children who met criteria for PDD-NOS, 81 children who met criteria for ADHD, and 43 children who met criteria for both PDD-NOS and ADHD. The PDD-NOS group received more severe scores in the social relatedness, communication, and restricted/repetitive/stereotyped patterns domains than the ADHD group. However, the comorbid PDD-NOS/ADHD group only scored higher than the ADHD group in the social relatedness domain (Luteijn et al., 2000) . Overall, these studies suggest that criteria within the domains of social relatedness and communication may be better able to distinguish high-functioning ASD from ADHD than criteria within the domain of restricted/repetitive/stereotyped patterns, although findings regarding the importance of specific criteria within these domains remains discrepant.
ASD versus anxiety disorder
Discriminating ASD from anxiety disorders is also made difficult by the overlapping presentation of these disorders (Martin et al., 1999; Sikora et al., 2008; Weisbrot et al., 2005) . As with ASD, anxiety disorders often include preoccupations with topics, rigid routines, repetitive activities and behaviors, and social withdrawal, and thus these behaviors may be poor indicators for differential diagnosis. Moreover, a large prevalence of children with high-functioning ASD experience anxiety (Gillott et al., 2001 ).
There has been little systematic investigation of the autistic behaviors that best differentiate ASD from anxiety disorders. Cath and colleagues (2008) compared scores on the Autism Questionnaire (Baron- Cohen et al., 2001 ) between 15 children with ASD and co-occurring anxiety symptoms and 15 children with Obsessive-Compulsive Disorder or Social Anxiety Disorder, who were matched on age, sex, and educational level. Scores in the domains of communication problems and lack of imagination best discriminated between the groups with and without ASD. In contrast, both groups had elevated scores in the social skill domain.These findings suggest that ASD, either with or without a co-occurring anxiety disorder, is best distinguished from anxiety disorders alone through criteria within the domain of communication.
In this study, we conducted semi-structured parent interviews to identify the DSM-IV-TR criteria for ASD that distinguished high-functioning ASD from ADHD and anxiety disorders in older children referred to an ASD clinic. It was hypothesized that criteria within the social relatedness and communication domains would differentiate high-functioning ASD from ADHD. Criteria within the domain of communication were predicted to best differentiate high-functioning ASD from anxiety disorders.
Method Participants
Four hundred and seventeen older children and young adults (aged 6 to 25 years) were referred to an ASD clinic in the northwest region of the United States by their primary medical care provider in 2003 to 2007. Table 1 displays the subject characteristics of the older children and young adults. One hundred and sixteen participants (28.1%) were diagnosed with ASD and 301 were not. Of the 116 ASD participants, 62 were high functioning (full-scale IQ > 70), and complete data were obtained for 55 of these participants (88.7%), whose age ranged from 6 to 15 years.
Of the 301 non-ASD participants, 230 had an IQ within normal limits (full-scale IQ > 70), and complete data were obtained for 203 (88.3%) of these participants. Only the 203 non-ASD high-functioning participants will be further discussed. Twenty-seven participants were diagnosed with ADHD and 23 with an anxiety disorder (11 generalized anxiety disorder, five anxiety disorder not otherwise specified, four social anxiety disorder, two obsessive-compulsive disorder).Three participants were diagnosed with both ADHD and anxiety disorder; these participants were excluded from the study. The age range for the remaining ADHD and anxiety disorder participants was 6 to 16 years. Table 2 presents the subject characteristics of the 55 high-functioning older children with ASD, 27 non-ASD older children with ADHD, and 23 non-ASD older children with anxiety disorders included in this study. Detailed information on the diagnostic procedure is outlined later in this section. Caregivers who completed measures were parents, the large majority of whom were mothers. A foster mother completed measures for one child in the highfunctioning ASD group.
Measures
Cognitive functioning-Children were individually administered one of the following standardized measures of intellectual functioning. The Stanford-Binet, Fifth Edition (SB5: Roid, 2003) assesses the verbal and non-verbal cognitive abilities of individuals aged 2 years through adulthood. The five factor indices combine to form the full-scale IQ (mean = 100, SD = 15), which has adequate internal consistency (ranging 0.95 to 0.98) and good concurrent and criterion validity (Roid, 2003 Adaptive behavior-Parents completed one of the following measures of adaptive behavior.The Adaptive Behavior Assessment System, Second Edition (ABAS-II: Harrison and Oakland, 2006) assesses various skill areas to yield the general adaptive composite score (mean = 100, SD = 15), which has satisfactory internal consistency (0.97 to 0.99), test-retest reliability (0.86 to 0.99) and concurrent validity (Harrison and Oakland, 2003) .The Vineland Adaptive Behavior Scales, Parent/Caregiver Rating Form (VABS-II: Sparrow et al., 2005) assesses three domains of adaptive behavior, which combine to form the adaptive behavior composite score (mean = 100, SD = 15).The VABS-II has adequate split half reliability for domains (0.83 to 0.90) and is positively correlated with measures of intellectual functioning (Sparrow et al., 2005) .
Autism Diagnostic Observation Scale-Generic-The ADOS-G is a semi-structured, standardized play-based assessment of ASD behaviors. Each item is scored on a 0-3 scale (0 = no evidence of abnormal behavior to 3 = markedly abnormal behavior) (Lord et al., 2000) . A diagnostic algorithm is used in which cutoff scores in the domains of communication, social interaction, and combined (communication + social interaction) allow a child to be given a classification of autism, ASD, or non-spectrum. This diagnostic algorithm has been shown to result in high specificity and sensitivity in diagnosing ASD (Lord et al., 2000) . The ADOS-G modules used were: module 2 (N = 8), module 3 (N = 83), and module 4 (N = 14). In this study, a child had to receive a classification of autism or ASD in all three domains to receive an overall classification of ASD. Table 3 presents the number of children in the ADHD and anxiety disorder groups with an ADOS-G classification of below versus at or above the cutoff for ASD. Table 3 also displays the specificity of the ADOS-G domain scores for the ADHD and anxiety disorder groups.
Interview of ASD DSM-IV-TR criteria-A semi-structured interview of DSM-IV-TR criteria for autistic disorder was conducted with parents by a licensed developmental pediatrician or psychologist. The 12 DSM-IV-TR criteria inquired about were in the domains of social relatedness ('impaired non-verbal behavior','failure to develop peer relationships','lack of seeking to share', and 'lack of social/emotional reciprocity'), communication ('delay/lack of speech', 'impaired conversational ability', 'stereotyped/ repetitive/idiosyncratic language', and 'lack of make-believe/imitative play'), and restricted/ repetitive/stereotyped patterns ('stereotyped/restricted patterns of interest', 'non-functional routine or ritual', 'stereotyped or repetitive motor mannerisms', and 'preoccupation with parts of objects'). The intent of this interview was not to form classification categories (e.g. non-spectrum versus ASD versus autism) and thus such a scoring system was not created.
The interview procedure was as follows.The interview record included 'Yes/No' checkboxes for the 12 DSM-IV-TR criteria and described a series of specific behaviors under each criterion (see Appendix). For each specific behavior, a rating of 1 (behavior present and seen regularly in different situations and environments), 2 (behavior sometimes seen or seen only in a specific situation or environment), or 3 (behavior not seen or not yet developed) was given.The developmental pediatrician or psychologist first asked open-ended general inquiries regarding the criterion (e.g.'How does your child interact with others?'), and then follow-up probing questions based on the specific behaviors. The follow-up questions were modified from items on the Autism Diagnostic Interview-Revised (ADI-R: Le Couteur et al., 2003) and questions recommended by the American Academy of Pediatrics. Professionals were unable to use the ADI-R as most third-party payers would not cover the cost of administration; therefore, questions were incorporated into a broader developmental and medical history interview. Parents were required to give descriptions and examples in their discussion of their child's behavior.
Decisions for scoring each criterion as 'Yes' (i.e. present) or 'No' (i.e. absent) were based on responses to the open-ended inquiries and follow-up questions. Criteria that were not easily rated were discussed with the team and consensus was reached between the psychologist and the developmental pediatrician. In general, if at least two specific behaviors were endorsed (i.e. regular absence of appropriate behavior or presence of atypical behavior), the criterion was scored 'Yes'. Only the 'Yes/No' checkbox ratings were analyzed.
The number of criteria positively endorsed ranged from three to 11 (mean = 5.62, SD = 1.89) in the high-functioning ASD group, from zero to seven (mean = 3.04, SD = 2.12) in the ADHD group, and from zero to nine (mean = 3.48, SD = 2.39) in the anxiety disorder group. A one-way analysis of variance and Student-Newman-Keuls post hoc statistics indicated that there was a significant difference among the groups (F(2, 103) = 16.85, p < 0.01), such that the high-functioning ASD group showed a higher endorsement of symptoms than the ADHD or the anxiety disorder group. Analyses were also conducted to compare endorsement of DSM-IV-TR ASD criteria to ADOS scores. There was a significant positive correlation between the number of criteria endorsed in the social relatedness and communication domains in the interview and the ADOS-G combined score (r = 0.31, p < 0.01). There was also a significant positive correlation between the number of criteria endorsed in the restricted/repetitive/stereotyped patterns domain in the interview and the ADOS-G stereotyped behavior and restricted interests score (r = 0.20, p = 0.04). Moreover, as shown in Table 3 , the children with ADHD and anxiety disorder falsely classified as on the ASD spectrum also received a high endorsement of DSM-IV-TR ASD criteria in the parent interview.
ADHD and anxiety disorder-Parents were asked screening questions to identify the presence of alternative psychiatric disorders, including ADHD and anxiety disorders. If a screening question was endorsed, further questioning was used to determine whether the child met DSM-IV-TR diagnostic criteria for that psychiatric disorder. Parents were also required to mail school records (individualized education plans and teacher-completed behavior scales or notes) and medical records for their child prior to the evaluation. Diagnoses of ADHD and anxiety disorders were based on team consensus using information from the mailed records, clinical observations, Child Behavior Checklist (CBCL: Achenbach and Rescorla, 2000) and parent interview.To be consistent with the DSM-IV-TR, a dual diagnosis of ASD and ADHD was not given.A dual diagnosis of ASD and anxiety disorder was given to five children; further analyses regarding this dual diagnosis were not conducted.
In support of the convergent validity of diagnoses, all children diagnosed with ADHD had a CBCL attention-deficit/hyperactivity problems subscale t-score in the borderline clinical or clinically significant range (mean = 72.3, SD = 5.63). All children diagnosed with anxiety disorders received a CBCL anxiety problems subscale t-score in the borderline clinical or clinically significant range (mean = 70.4, SD = 4.24).
Procedure
Assessments were completed by a multidisciplinary team (speech and language pathologist, developmental pediatrician, psychologist, and occupational therapist). The developmental pediatrician and psychologist were considered to be experts in ASD. All children were individually administered a standardized intelligence test, the OWLS, academic testing, and the ADOS-G.The ADOS-G was scored immediately after administration by two clinicians, at least one of whom had clinical reliability (Lord et al., 2000) . Parents completed the semistructured interview of DSM-IV-TR criteria, which took 1 to 2 hours, and interview of ADHD or anxiety disorder, which took 20 to 75 minutes. Parents also completed one of the caregiver ratings of adaptive behavior. All children diagnosed with ASD received an ADOS-G classification of autism or ASD in all domains and met DSM-IV-TR criteria for ASD based on the parent interview, standardized testing and team consensus. All children diagnosed with ADHD or anxiety disorder were not considered by the team to meet DSM-IV-TR criteria for ASD.
Results

Data analyses
One-way analyses of variance (ANOVAs) were first conducted to examine potential differences in subject characteristics between the high-functioning ASD, ADHD and anxiety disorder groups. Chi-square statistics were then used to examine the endorsement of each DSM-IV-TR criterion in the high-functioning ASD group compared to the ADHD or anxiety disorder groups. The sensitivity and specificity for the DSM-IV-TR criteria in children with high-functioning ASD versus ADHD and anxiety disorders were calculated.
Subject characteristics by group
One-way ANOVAs were conducted to identify differences in subject characteristics among the high-functioning ASD, ADHD, and anxiety disorders groups: age (months), gender (0 = male, 1 = female), ethnicity (0 = Caucasian, 1 = non-Caucasian), full-scale IQ (standard score), adaptive behavior (Vineland ABC or ABAS-I GAC standard score), expressive language (OWLS expressive language standard score), receptive language (OWLS receptive language standard score), language disorder (0 = absent, 1 = present), learning disorder (0 = absent, 1 = present), and comorbid psychiatric disorder (0 = absent, 1 = present). There was not a significant difference between the groups in age (F(2, 103) = 2.16, p = 0.12), gender (F(2, 103 = 2.51, p = 0.09), ethnicity (F(2, 103) = 0.65, p = 0.94), full-scale IQ (F(2, 103) = 0.12, p = 0.89), adaptive behavior (F(2, 103) = 1.51, p = 0.23), expressive language (F(2, 103) = 0.37, p = 0.69), receptive language (F(2, 103) = 1.53, p = 0.22), language disorder (F(2, 103) = 1.15, p = 0.32), learning disorder (F (2, 103) = 1.82, p = 0.17), or comorbid psychiatric disorder (F(2, 103) = 2.00, p = 0.14).
DSM-IV-TR criteria
Tables 4 and 5 present the chi-square and phi statistics for endorsement of DSM-IV-TR criteria in the high-functioning ASD versus ADHD or anxiety disorder groups.The highfunctioning ASD group had a significantly higher endorsement of 'non-verbal behavior', 'failure to develop peer relationships', stereotyped/repetitive/idiosyncratic language', and 'lack of make-believe/imaginative play' than the ADHD group. There was a trend for the high-functioning ASD group to have a higher endorsement of 'delay/lack of speech' than the ADHD group. There was not a significant difference between the high-functioning ASD and ADHD groups in 'lack of seeking to share', 'lack of social/emotional reciprocity', 'impaired conversational ability','stereotyped/restricted pattern of interest','non-functional routine or ritual','stereotyped or repetitive motor mannerisms', and 'preoccupation with parts of object'. The high-functioning ASD group had a significantly higher endorsement of 'nonverbal behavior', 'lack of seeking to share', 'delay/lack of speech','impaired conversational ability','stereotyped/repetitive/idiosyncratic language', and 'lack of make-believe/ imaginative play' than the anxiety disorders group.There was a trend for the highfunctioning ASD group to have a higher endorsement of 'failure to develop peer relationships' and 'lack of social/emotional reciprocity' than the anxiety disorder group.There was not a significant difference between the high-functioning ASD and anxiety disorders groups in 'stereotyped/restricted pattern of interest','non-functional routine or ritual','stereotyped or repetitive motor mannerisms', and 'preoccupation with parts of objects'. Table 4 and 5 also present the sensitivity (i.e. true positive rate) and speci-ficity (i.e. true negative rate) of the DSM-IV-TR criteria for ASD for children with high-functioning ASD versus ADHD and anxiety disorders.The criteria with the highest sensitivity (≥60.00%) included 'failure to develop peer relationships','non-functional routine or ritual','non-verbal behavior', and 'stereotyped or repetitive motor mannerisms'. In contrast, 'preoccupation with parts of objects', 'lack of seeking to share', 'delay/lack of speech' and 'lack of makebelieve/imaginary play' had relatively low sensitivity (≤41.82%).The criteria with the highest specificity (≥77.78%) in both the ADHD and anxiety disorders groups included 'delay/lack of speech', 'lack of make-believe/imaginative play', 'preoccupation with parts of objects', 'stereotyped/repetitive/idiosyncratic language', and 'lack of seeking to share'. In contrast, 'failure to develop peer relationships', 'lack of social/emotional reciprocity', 'and 'non-verbal behavior' had low relatively speci-ficity (≤69.57%) for both the ADHD and anxiety disorders groups. In addi-tion,'impaired conversational ability' (48.15%) and 'stereotyped/restricted patterns of interest' (62.96%) had relatively low specificity for the ADHD group, and 'non-functional routine or ritual' (52.17%) and 'stereotyped or repetitive motor mannerisms' (69.57%) had relatively low specificity for the anxiety disorders group.
Characteristics of DSM-IV-TR criteria in differentiating groups
Discussion
Overlap in the symptom presentation of high-functioning ASD and ADHD and anxiety disorders is thought to contribute to delays in diagnosis in children who are high functioning and/or have PDD-NOS or Asperger's disorder (Luteijn et al., 2000; Sikora et al., 2008) . In this study, we examined parent-reported DSM-IV-TR criteria for ASD in older children with high-functioning ASD, ADHD, and anxiety disorders referred to an ASD clinic. Criteria within the restricted/repetitive/stereotyped patterns domain did not distinguish highfunctioning ASD from ADHD and anxiety disorders. In support of previous studies (Koyama et al., 2006; Luteijn et al., 2000) , both the ADHD and high-functioning ASD groups had a similar endorsement of stereotyped or repetitive motor movements and restricted patterns of interest. The endorsement of non-functional routines or rituals and preoccupation with parts of objects was also similar for the ADHD and high-functioning ASD groups. Similarly, there was not a significant difference in the restricted/repetitive/ stereotyped patterns criteria between the high-functioning ASD and anxiety disorders groups. Indeed, none of the restricted/repetitive/stereotyped patterns criteria determined ASD membership at a level better than chance when comparing the high-functioning ASD to ADHD or anxiety disorders groups. Sensitivity for the restricted/repetitive/stereotyped patterns domain, and particularly preoccupation with parts of objects, was low.
The high-functioning ASD group was best set apart from the ADHD and anxiety disorders groups through the communication domain.This finding supports the study by Cath and colleagues (2008) , which also found that children with anxiety disorders were distinguished from children with ASD through deficits in the communication domain.The highfunctioning ASD group had a higher endorsement of stereotyped or idiosyncratic language and limited pretend or imaginary play than the ADHD group. Stereotyped or idiosyncratic language and limited pretend or imaginary play also distinguished high-functioning ASD from ADHD in an earlier study (Koyama et al., 2006) . In this study, there was also a trend for the high-functioning ASD group to have a higher endorsement of delayed or lack of speech than the ADHD group. The absence of a strong difference in this criterion between the high-functioning ASD and ADHD groups is likely due to the presence of language disorders in several children with ADHD. Impaired conversational ability was unable to differentiate the high-functioning ASD and ADHD groups, which is consistent with a past study (Luteijn et al., 2000) . With the exception of impaired conversational ability, criteria within the communication domain had a relatively high specificity in children with ADHD and anxiety disorders.
Criteria within the social relatedness domain were also useful in differentiating highfunctioning ASD from ADHD and anxiety disorders. In support of a previous study (Koyama et al., 2006) , the high-functioning ASD group had a higher endorsement of impaired non-verbal social behavior than the ADHD or anxiety disorders groups. The highfunctioning ASD group had a higher endorsement of difficulties developing friendships than the ADHD group.This finding is also consistent with a past study (Koyama et al., 2006) . In line with Cath et al. (2008) , the high-functioning ASD group had a higher endorsement of lack of seeking to share than the anxiety disorders group and this criterion determined ASD membership at a level significantly better than chance. In contrast, poor social or emotional reciprocity were poor indicators of ASD when compared to either the ADHD or the anxiety disorders groups, which supports previous findings (Cath et al., 2008; Geurts et al., 2004) . In this study, poor social/emotional reciprocity criteria had relatively low specificity and sensitivity.
In conclusion, findings support previous research that criteria within the communication and social relatedness domains are most useful for differential diagnostic decisions regarding high-functioning ASD versus ADHD or anxiety disorders (Cath et al., 2008; Guerts et al., 2004; Koyama et al., 2006; Luteijn et al., 2000) . More specifically, the most relevant indicators for distinguishing ASD from ADHD or anxiety disorders were non-verbal social behavior, stereotyped or idiosyncratic language, and lack of make-believe or imaginary play. Several previous studies found that a greater number of criteria within the social relatedness and communication domains could distinguish high-functioning ASD from ADHD (Geurts et al., 2004; Koyama et al., 2006; Luteijn et al., 2000) than in this study. This discrepancy is likely due to sampling differences. This study included autistic disorder, PDD-NOS, and Asperger's disorder, whereas previous studies only included PDD-NOS (Koyama et al., 2006; Luteijn et al., 2000) . Moreover, this study recruited participants with ADHD and anxiety disorders from an ASD clinic, whereas previous studies did not (Geurts et al., 2004; Koyama et al., 2006; Luteijn et al., 2000) . Children referred to ASD clinics likely have more complex or atypical presentations, and comorbid language, learning, or psychiatric disorders, than the broader ADHD and anxiety disorders population. A more restricted set of criteria is therefore likely to be useful for differential diagnosis in samples from ASD clinics than in samples of 'purer' ADHD or anxiety disorders. For instance, there was only a trend toward a difference between the high-functioning ASD and ADHD groups in delays or lack of speech in this study, whereas this criterion differentiated these groups in previous studies of ADHD children without comorbid language disorders (Geurts et al., 2004; Koyama et al., 2006) . Thus, findings from this study cannot speak to the ASD criteria useful for differential diagnosis in the broader ADHD or anxiety disorders population. However, children were recruited from a large tertiary hospital and research university that serves a wide geographical region, and thus are thought to be similar to those referred to other large specialty ASD clinics. Thus, findings from this study can speak to the restricted set of DSM-IV-TR criteria for ASD useful for differential diagnosis in actual ASD clinics.
There are several limitations to this study and findings are preliminary. The reliability and validity of our parent interview of DSM-IV-TR ASD criteria have not been examined. In this study, the DSM-IV-TR ASD criteria interview was correlated with the ADOS-G, and children falsely categorized as being on the spectrum on the ADOS-G also had high endorsement of ASD criteria. However, additional research on the validity and inter-rater reliability of this interview is required to add confidence in findings from this study. Our interview was not as nuanced as the scoring system on the ADI-R. Thus, it is likely that better sensitivity and specificity for differentiating high-functioning ASD from ADHD and anxiety disorder in older children may be achieved using the ADI-R. It is also important to highlight that we examined the sensitivity and specificity of each DSM-IV-TR ASD criterion in isolation. In most cases, parents of children with ADHD or anxiety disorder endorsed only a small number of DSM-IV-TR ASD criteria. In addition, the present study only evaluated high-functioning children. A different set of DSM-IV-TR criteria may best distinguish ASD from ADHD and anxiety disorder in lower-functioning children. A further limitation to this study is that clinical diagnoses in this study were based on DSM-IV-TR parent interview, in addition to other standardized measures. Therefore, agreement between the parent interview of DSM-IV-TR ASD criteria and clinical diagnosis of ASD may be inflated.
Directions for future research
This study examined differences in DSM-IV-TR criteria for ASD based on an 'all or nothing' algorithm (i.e. present or absent). However, there may be important differences in the severity of criteria displayed among children with high-functioning ASD, ADHD, and anxiety disorders. For instance, children with ADHD may display poor social and emotional reciprocity, but the severity of impairment may be lower than for children with highfunctioning ASD. Future research is needed to determine whether thresholds in the severity of impairments can better distinguish ASD from ADHD and anxiety disorders than a dichotomous rating. In addition, specific ASD criteria may have more or less value for differential diagnosis by ASD subtype -autistic disorder, PDD-NOS, and Asperger's disorder -and should be examined in future studies.
This study examined high-functioning ASD, ADHD, and anxiety disorders separately. An important topic for future study is the dual diagnosis of these disorders. Clear guidelines for diagnosing comorbid psychiatric disorders in ASD have yet to be reached (e.g. Matson and Nebel-Schwalm, 2007) .The high prevalence of inattention and anxiety in children with ASD begs the question of whether these behaviors warrant a separate diagnosis or are better seen as part of ASD (e.g. Matson and Nebel-Schwalm, 2007 ). In our sample, a separate diagnosis of anxiety disorder was not given to children with high-functioning ASD if anxious symptoms were better construed as part of ASD. Consensus regarding this issue is needed. Future studies should compare the diagnostic criteria that differentiate children with only ASD to those with a dual diagnosis of ADHD or anxiety disorder. We hypothesize that a dually diagnosed ASD and ADHD or anxiety disorder group would exhibit similar ASD impairments, but at a greater severity, than an ASD-only group.
Research is also needed to further identify differences in the ASD diagnostic criteria useful for differentiating ASD from other psychiatric disorders in both 'purer' and clinical samples of children.The former samples can inform theoretical understanding of these disorders, while the latter samples can inform clinical practice. We hypothesize that a broader set of criteria would be useful for differentiating high-functioning ASD from other psychiatric disorders in 'purer' samples as opposed to clinical samples. Future researchers are also encouraged to examine the sensitivity and speci-ficity of specific items on the ADOS-G to determine whether a similar set of specific deficits within the social interaction and communication domains best distinguishes high-functioning children with ASD from those with ADHD or anxiety disorder in actual interactions.
Qualitative impairment in social interaction, as manifested by two of the following
Marked impairment in the use of multiple non-verbal behaviors such as eye-to-eye gaze, facial expression, body postures, and gestures to regulate social interaction
In general, will he look you/others in the eye, e.g. when he wants something? Y □ N □ Will _____ nod his head for 'yes', shake his head for 'no', wave 'bye-bye' at appropriate times, 
Lack of varied, spontaneous make-believe play or social imitative play appropriate to developmental level
Will he play games such as pat-a-cake or peek-a-boo; make hand gestures to familiar songs such as'itsybitsy-spider'; fill in a word in a familiar song like 'wheels on the bus'?
Y □ N □ Does _____ like to 'pretend' or 'make-believe' when playing. For example, will he pretend to talk on a toy phone or pretend to feed or take care of a doll or stuffed animal, will he dress up and 'make believe' he is someone else? Specificity and number of children receiving an ADOS-G score below versus at or above the cutoff for a classification of ASD 86.96% a = Endorsement of DSM-IV TR criteria in the parent-interview ranged from 4 to 9 for these participants. b = Endorsement of DSM-IV TR criteria in the parent-interview ranged from 3 to 7 for these participants. Part of the inclusion criteria for children in the high-functioning ASD group was that they received scores at or above the the cutoff for ASD in all ADOS-G domains, and thus specificity was not calculated.
ADOS-G domain
ADHD
Table 4
Percentage of positive endorsement and chi-square results for DSM-IV TR criteria comparisons for the high-functioning ASD versus ADHD group Table 5 Percentage of positive endorsement and chi-square results for DSM-IV TR criteria comparisons for the high-functioning ASD versus anxiety disorder groups 
